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HOLLOW MOL DED-TO-SHAW; Bn»Ain)ABT.E SRATJtP 

ZULOUiUlviEEISB 

The present invention generally relates to a h How 
Bolded-to-shape expandable sealer and more particularly, relates to a 
hollow »olded-to-shape expandable sealer that can be nsed either with or 
without an internal core in sealing a body cavity against air, water and 
dust penetration. 

BACKCBOniin or rjir. iHvgwrTOff 

Various articles of manufacture are made with cavities 
located in areas where wind, water and dust, for example, can enter and 
thus causing undesirable wind-generated noises and increasing the 
likelihood of rusting of the article due to moisture trapped in the 
cavities. The problem is particularly severe in cavities formed in a 
vehicle body when an automobile is manufactured. For instance, an 
automobile A-plllar which is the part that outlines portion of the 
windshield and the front windows In addition to providing support to the 
roof structure Is particularly prone to such wind noise. Other hollow 
cavities on a vehicle body such as the motor rail, the front body hinge 
pillar, the rocker, the B-plllar, the sail, the C-plllar, the wheel 
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houaixig to quarter, and the cowl are similarly prone t wind n ises and 
moisture problems. 

As the automobile manufacturing technology progressed in 
recent years, the passenger area of the automobile has been made quieter 
and as a result, the automobile occupants are more conscious of noises 
generated by the vehicle movement. One of the major sources of such 
noises has been identified to be the cavities created when a vehicle 
body is assembled from various sheet metal parts to form body sections 
such as the pillar sections. The pillars on a vehicle body are commonly 
designated as "A", "B*', and "C" pillars. The various pillars c nnect 
the lower part of a vehicle body to the roof and thus providing the ro f 
support. The A-pillars are those at the front quarters of the passenger 
compartment on either side of the windshield and immediately forward of 
the front side doors. The B-plllars are those between the front and 
rear side doors of a typical 4-door sedan and the like. The C-pillars 
are at the rear quarter of a passenger compartment on either side of the 
rear window and aft of all of the passenger compartment side doors in a 
typical 2'-door coupe or in a typical 4-^oor sedan. 

In the manufacturing process, the pillars are made from 
inner and outer sheet metal panels which fit together so that mating 
flanges are welded in place to form the particular automobile body 
sections. It la noted that most of the complimentary panel areas of the 
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Pillar are spaced apart to for. a hell w space or cavity between the 
panels. r^is type of void r cavity has .een fonnd to tr.n«alt 
^desirable wind noises subjects the „etal to rust and deterioration 
When moisture Is trapped therein. Some possible sources of moisture 
include condensation, rain. snov. car washes, and road moisture which is 
splattered on the automobile by passing vehicles. The road moisture is 
particularly undesirable since it often contains rust accelerators such 
as salt used on roadways for delclng. It is therefore desirable to 
prevent the flow of .ir through hollow cavities in a vehicle b dy to 
prevent water and dust from entering the cavity .nd causing rust r 
Other problems. 

In one of the Important steps of the autom bile 
«anufacturlng process, the vehicle body is coated with anti-rust 
electro-coat or paints before the assembly of the vehicle is completed. 
tn.ese electro-coat or paints .re then dried and cured by baking the 
entire vehicle body in ovens at temperatures and for a length of time 
sufficient for the electro-coat or paint, to dry «ul to adhere to the 
inner and outer surfaces of the body. 

In an effort to minimize air flow in hollow cavities in a 
vehicle body, a technique has been adopted wherein a conduit fr 
transporting sealer in liquid form is inserted into each of the body 
cavity access holes. A two-part foaming sealer is then dispensed into 
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the empty space of the pillar* The process Is frequently perf med 
after the pillars have been assembled to the vehicle body. The process 
must be performed after the electro-coat or paint has been applied and 
cured. The sealer is frequently mixed together from two components, ne 
of vhich contains a curing agent. Just prior to the time of its 
application and pumped into the pillars so that the components react to 
expand the sealer after application. The reaction characteristics and 
the dispensing time of the sealer application are critical and must be 
controlled precisely, since the sealer must retain its fluid flow 
characteristics until the cavity of the pillar is sufficiently filled in 
order to sufficiently block the pillar. In practice, some of the sealer 
inevitably flows out of the pillar before the sealer is properly 
expanded and loses its fluid flow characteristics. This results in the 
necessity of a messy clean-up task. In addition, a hole throughout the 
length of the pillar may also result which allows air to flow through 
the pillar and moisture to enter into the cavity. 

Another attempt to solve the air flow and the moisture 
entrapment problems in vehicle body cavities involves the use of a 
heat-expandable sealer introduced into the appropriate cavities during 
body construction which does not require a premixing step immediately 
before the application. The sealer is expanded and cured by the heat 
applied to the vehicle body section during the electro-coat or paint 
drying and curing cycle. These type of heat-expandable sealers , 
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frequently used In the solid form of a extruded sheet r profile, are 
made of high c st materials. When a relatively large body cavity needs 

to be filled, the cost of using this type of heat-expandable sealer 
material becomes prohibitive or impractical. Furthermore, it is 
difficult to fill a large body cavity with sealers in an extruded sheet 
or profile form without the use of a supporting platform. The total 
heating time required to achieve the maximum expansion of a large volume 
sealer may also be prohibitive for a high volume production process. 

It is therefore an object of the present Inventl n to 
provide a sealer for use in sealing body cavities that is a hollow 
molded-to-shape expandable sealer. 

It is another object of the present invention to provide a 
hollow molded-to-shape expandable sealer for sealing body cavities that 
does not have the drawbacks or shortcomings of the prior art sealers. 

It is a further object of the present invention to provide a 
hollow molded-to-shape expandable sealer that can be heat activated t 
expand when installed In a body cavity. 

It is another further object of the present invention to 
provide a hollow molded-to-shape expandable sealer for sealing body 
cavities to prevent air flow through and moisture penetration. 
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It Is still another object of the present invention t 
provide a hollow molded-to-shape expandable sealer that can be filled 
with an internal core for additional support and body structure 
enhancement. 

It is yet another object of the present invention to provide 
a molded-to-shape expandable sealer for sealing automobile body cavities 
that is filled with a light weight cellular material for support. 

It is still another further object of the present invention 
to provide a hollow molded-to-shape. expandable sealer for sealing 
automobile body cavities that can be molded in a blow molding process. 

It is yet another further object of the present invention to 
provide a hollow molded-to-shape expandable sealer for sealing 
automobile body cavities that can be manufactured in a rotati nal 
molding process. 

STOMABT OF THK IllVEltTIOIff 

In accordance with the present invention, a hollow 
molded-to-shape expandable sealer for sealing body cavities in an 
automobile or other structures that can be activated by heat, radiati n, 
or moisture is provided. The sealer provides design flexibility and 
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more efficient use of material due to the difficulty f heating a thick 
part in a limited cycle time. 

In a preferred embodiment, a hollow molded-to-shape 
expandable sealer is molded in a blow molding, rotational molding or gas 
assisted injection molding process. The expandable sealer can be first 
installed in a body cavity and then expanded to fill the cavity during a 
electro-coat and paint drying or curing process to block any dust and 
moisture penetration and to attenuate any sound transmission. The 
sealer can be blow molded or rotational molded of a heat activated 
expandable material such as ethylene vinyl acetate, ethylene propylene 
diene monomer (EPDM), or other ethylene copolymers and tcrpolymers, 
styrene butadiene rubber (SBR) or butyl rubber. After installed in a 
body cavity, the sealer expands to fill the cavity and to attenuate any 
sound transmission and moisture penetration during electro-coat or paint 
drying and curing process when the vehicle is sent through an oven at 
between approximately 240*F to 450*F. 

In an alternate embodiment, the hollow molded-to-shap 
expandable sealer is filled with a light weight low cost internal core 
material for additional support. The internal core material may be a 
polyurea, or epoxy foam or any other suitable material that can stand up 
to a temperature of 450T for 30 minutes. The Internal core provides 
additional support for the hollow bladder when Installed In a body 
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cavity. It is particularly suitable for cavities of larger sizes. The 
internal core provides support and prevents possible collapse of the 
sealer when used in a large cavity application. 

The present invention is further directed to a method f 
making a molded-to-shape expandable sealer that is filled with an 
internal core material. The method includes the steps of first blow 
molding or rotational molding a hollow molded-to-shapc expandable sealer 
shell and then filling the shell with a light weight and low cost 
foamable or other suitable material. 

DKTAILKD DESCTTPTTOH Or THK PBKFEMgP AlID THE ALTRTOATE MODTMEHTS 

The base material used for the present invention h llow 
molded-to-shape expandable sealer can be selected from ethylene vinyl 
acetate, ethylene propylene diene monomer (EPDM), butyl rubber i styrene 
butadiene rubber (SBR) or any other ethylene copolymers and terpolymers. 
The heat expandable sealer may also contain a tackifying resin« filler, 
blowing agent I curing agent, adhesion promoters, or corrosion 
inhibitors. The hollow expandable sealer can be molded-to-shape by any 
one of the molding methods of blow molding, rotational molding, gas 
assisted injection molding, resin casting, slush molding, steam pressure 
forming or any other suitable forming methods. 
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In a blow molding proc as, the basic pr cess inyolves the 
step Of first producing a plastic parlson (or prefom) in* the shape of a 
tube, Placing the parisoa into a closed 2-plece mold wherein the cavity 
Of the mold represents the outside shape of the part to be pr duced. 
injecting air into the heated parlson to blow it out against the mold 
cavity, cooling the «cp«ded parlson, opening the mold «»d removing a 
rigid blow molded part, m an extrusion blow molding process, .n 
unsupported parison is used. i„ an injection blow molding process, a 
parlson that is supported on a metal core pin is used. The advantages 
».de possible by an extrusion blow molding process include a high rate 
Of production, a low tooling cost, and a wide selection of m Idlng 
equipment suppliers. 



In a blow molding process, the melt process that occurs in 
the extruder or in the injection molding machine must be taken into 
consideration in order to produce an ideal parlson of contr lied 
rheology and melt characteristics. For Instance, In an extrusion bl w 
molding process, a parlson is formed by an extruder wherein plastic 
pellets are melted by shear heat when the pellets are transferred 
between a heated barrel and an extruder screw ss the pellets pass 
through the extruder. When a parison exits a die of the extruder, a 
split cavity mold closes around the parison and pinches one end. 
Compressed air inflates the paris«i against the hollow blow mold 
surfaces which cool the Inflated parison to the blow mid 
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configuration. Various techniques arc used to intr duce air into the 
parison such as through an extrusion die nandrel or through a blow pin. 



In a rotational molding technique, a measured amount of 
plastic resin is charged into a warm mold which is rotated in an oven 
about two perpendicular axes. Centrifugal force distributes the plastic 
evenly throughout the mold and the heat melts and fuses the charge t 
the shape of the cavity. After the mold is removed and cooled, a 
finished part can be extracted. The advantages of a rotational molding 
process are low mold cost, strain-free parts, and uniform wall 
thickness. Plastic powder is frequently used in the molding pr cess 
where they are charged in pre-weighed amounts into one-half of the mold, 
the two mold halves are then clamped together and rotated in two planes 
at right angles to one another in a heated oven. 



The following are examples of various compositions and 
methods used in molding the present invention hollow molded-to-shape 
expandable sealer. 

Example 1 

Msterial Veiglit P^rC?nt 

Ethylene/Vlnyl Acetate/Acid Terpolymer (Elvax^) 95% 

Benzene sulphonyl hydrazide (Cclogen* OT) 3.62% 

Azodlcarbonamide (Celogen«> AZ-130) 1.81% 

W-butyl-4, 4-bls ( t-butylpcroxy) valerate (Varox^ 230XL) 0.63% 
a, a '-bis (t-butylperoxy) t-butylperoxy diisopropylbenzene 

(Varox^ 802-AOKB) i't^l 

Diethylene glycol I.BIX 
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.>^U ^. ^ ^^^^^ , ^ 

ti.. .f ... ..cc^, ^ „ ^„ ^ ^^^^^ ^ 

extn«„ ... . ^^^^^^^^^ ^^^^^^ ^ 

I.,.,. ^.„, ^^^^^^^ ■ 

the .opp„/tta„.. ^ 

P.ri..„. T.. cl.^,„. ^^^^^ 

the blow air pressure used is 85 n.4 «. 

IS 85 psl. The Bold temperature was 

-iC i^u.... . ^^^^ 



Ezaaiple 2 

Material 



Weight P^^ 

58. 5X 
30Z 
2. SIX 



Ethyl eneATlnyl Acetate Copolymer ^Elv-^ ^ban 
Ethylene/Vinyl Acetate CoJSJ SvS ^6?^ 
Hydrocarbon Tackifying reiin (ScirelHaoo? 

Benzene sulphonyl hydrazlde (CelogeS ot? 2. 51* 

Azodlcarbonaaide (Celogen» AZ-S?) ^ 3.62X 

Dlethylene Glycol 1.63X 

1.30X 

.^.„,.„. ^ ^^^^ ^^^^^^^^ 

Similar to that used In Example 1. 
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Example 3 

HfiifilUl We^Rht Peycent 

Ethyl ene/Vlnyl Acetate/Acid terpolymer (Elvax^ 4260) 
Ethylene/Vlnyl Acetate Copolymer (Elva3c€> 360) 
Ethylene/Vlnyl Acetate Copolymer (Elvaxfl* 450) 
Benzene sulphonyl hydrazlde (Celogen« OT) 
Azodicarbonanide (CelogenC^ AZ-120) 

H-butyl-4, 4-bis (t-butylperoxy) valerate (Varoac^ 230XL) 
a, a'-bia (t-butylperoxy) dlisopropylbenzene 

(Varo3e9 802-40ICE) 
Diethylene Glycol 



The composition shown in Example 3 is blow molded into 
hollow expandable sealers according to the method shown in Example 1. 



Bxan^le 4 

Material Weight Percent 

Ethylenemnyl Acetate/Acid terpolymer (Elvax© 4260) 
Benzene sulphonyl hydrazide (Celogen® OT) 
Azodicarbonamide (Celogen* AZ-130) 

N-butyl-4, 4-bis (t-butylperoxy) valerate (Varox^ 230XL) 
a, a '-bis (t-butylperoxy) diisopropylbenzene 

(Varox^ 802-40KE) 
Diethylene Glycol 



The composition shown in Example 4 is blow molded into 
hollow expandable sealers according to the method shown in Example 1. 



Hollow molded-to-shape expandable sealers molded of the 
compositions shown in Examples 1 through 4 are successfully tested in 
automobile body cavities to seal out wind and road noise, water, dust, 
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60.5% 

12% 

18% 

3.62% 

1.81% 

0.63% 

1.63% 
1.81% 



90.5% 
3.62% 
1.81% 
0.63% 

1.63% 
1.81% 
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u ..... . ^. ^ ^^^^^^ . 

similarly sealed hv tio4«i» 

.... ^^^^^^^ 

sealer naterlAl m^v v- i_ f^^^^o^e 

. ^^^^ 
"■'» '"tint, .l..h , 



The holl„ iiMdtT cm be n.etf ,. i. .„ , . ^ 
„.,, *• " »■> • iKxly cavlly for 
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In an alternate embodiment, a meth d of using a light 
weight, low cost expandable sealer is provided by filling the hollow 
interior of the sealer with a light weight, low cost material. This 
enables the use of a minimum amount of the higher weight and higher c at 
skin material in molding the hollow bladder. 

In selecting the internal core material, the following 
characteristics of the material should be considered. Tirst, the 
internal core material should have low density. Depending on the total 
interior part volume and manufacturer's weight limitation requirements, 
the density is probably limited to a maximum of about 0.9 gm/cc. The 
lowest acceptable density will be determined by the ability of the core 
to support the blow molded bladder while not producing any deleterious 
effects. Another important property requirement of the internal core 
material is sag resistance. Since the purpose of the core is to support 
the sealer while expanding, it should not deflect to such an extent that 
intimate contact of the sealer with an intended sealing substrate is 
jeopardized. Acceptable level of deflection will depend on individual 
part size and shape. For instance, a part that has little structural 
stiffness owing to a relatively small cross sectional area will be prone 
to deflect if the core support material is positioned in a cantilever 
configuration. However, If the primary function of the core Is t 
prevent collapse of the blow molded sealer, then the material would not 
require such a high level of sag resistance. In general, to permit 
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30 minutes. 



Ih. core ..tTll „.t .1.. ^„ r«U^^c. 
"O'T. U 1. ,^„„. ^. ^^^^^^^^ ^^^^^ 

.0X1.... c.„.,c or p^.,cu, d.c„p..j.,„ 

Th. „.„U1 .1.. k.„ ^, ^^^^^^^^^ 

bl.«.x «p.n „ . ^^^^ ^^^^^ ^^^^ 

l»..rtl.„, th. h.11.. bidder c.» b. !,.« b.,«.d t.,.th.r. 

Wh« fM« 1. dl.p«,..d directly Int. . bu. .,ad.d p„t th. 
lnj.ct«. en b. ... bl.«. .,nt.ctlc or . c«.bln.t... .h. t«, 

Ih. pr.ductl» ..tb.d „.„,^ 

U.dd.r. r.r th. h.U« bl«.d., ™, ^ 

«c..,l„ ^^^^^^ ^ ^^^^^^^^ 

h... r..Mtl« fro. «, «„th.™ic r..ctl,n „„rl.l, „ 

r..ctl.h Of „. chMlc.1. ,1th th. bio. «ld.d ...l.r. /. j, 

.1.0 d.,l„bl. to h.v. . .hort c„l.,tl.. for th. cor. «t.rl.l d.rl„ 
it. f...l„ pr.c... t. .cc«,,.i,d.t. for hl,h .....obll. 
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productions. Typically, one minute or less is in the range f 
acceptable cycle time. 

The core material can be any suitable foamable material such 
as polyurea, epoxy, polyisocyanurate and phenolics. In applications 
vhere high temperature performance requirement is not necessary^ other 
foamable materials such as polyurethane, polyester, polystyrene and 
other polymeric foamable materials can also be used. 

Vhile the present invention has been described in an 
illustrative manner, it should be understood that the terminology used 
is intended to be in a nature of words of description rather than f 
limitation. 

Furthermore, while the present invention has been described 
in terms of a preferred and an alternate embodiment thereof, it is to be 
appreciated that those skilled in the art will readily apply these 
teachings to other possible variations of the invention. For instance, 
any other material that is not foamable but is light weight, low cost 
and high temperature resistant can also be used as the core material. 

The embodiments of the invention in which an exclusive 
property or privilege is claimed are defined as follows: 
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I- A hollow „oI.ed-to-s.ape «p„..,,e sealer co„p,i»,„, . 
hono. 3.en „o.e. o. „ e.p..aMe po^.e „a.e.a. ...^ 
external configuration confor-in, a^batantiaU, to the configuration f 

a body cavity m « structure to be sealed from 

aeaiea from air and moisture 

penetration, 
cl-i. I. 

.r^p c»...u, „ ^^^^ ^^^^^^^ ^^^^ 

^^^^^^^^ ^^^^ 
b..yl r»l,b.r .nd .thyl„. cop.l„.„ „ t.n,.l„.,.. 

3. 1 h.no„ ^^^^ ^ 

*.r.l„ ..M ^^^^ ^^^^^^^^^ ^ J 

and moisture. 



4. A h.U«, «ld.d-t..«..,. «p„4.fci. ^^^^^^^^ 

I. ^^^^^^^^ ^ ^^^^ 

to heat. 
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5. Ah How molded-to-8h«pe expandable sealer according to 
claim 1, wherein said expandable polymeric material expands when exposed 
to a temperature of at least 240'F. 

6. A hollow BOlded-to-shapit4?^" expandable sealer according to 
claim 1, wherein said expandable polymeric material expands to at least 
lOOX of its original volume. 

7. A hollow molded-to-shape expandable sealer according to 
claim 1, wherein said hollow shell is molded by a method selected from 
the group consisting of blow molding, rotational molding, liquid resin 
casting, slush molding, steam pressure forming and gas assisted 
injection molding. 

8. A hollow molded-to-shape expandable sealer according to 
claim 1, where said hollow shell is molded by a blow molding process. 

9. A hollow molded-to-shape expandable sealer according t 
claim 1, wherein said hollow shell is molded by a rotational molding 
process. 

10. A hollow molded-to-shape expandable sealer according to 
claim 1, where said expandable polymeric material can withstand a 
service temperature of at least 240"F. 
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n. A hollov „olded-t -Shape «pa.«,.ble sealer according to 
cl.i.0 1. vherein said body cavity to be sealed Is selected from the 
«roup consisting of A-pUlar. motor rail, f„nt body hinge pillar, 
rocker, B-pillsr. rear quarter lower to wheel house, sail. C-plli., 
Wheel house to quarter, cowl and any other suitable body cavities. 

12. A hollow molded-to-shape expandable sealer according to 
claia 1. Wherein said body cavity is a cavity in a vehicle body. 

13. A molded-to-shape expuidable sealer comprising: 

a hollow Shell molded of an exp«.d.ble polymeric material 
«»d having an external configuration confonnlng substantially to the 
configuration of a body cavity to be sealed, and 

an internal core substantially filling the hollow porti n of 

said shell. 

W. A ■uld.d-t.-rt^p. BcpMrfabl. ...1., .ecordln, to cl.l. 13 
*.r.i, ^^^^^^^ ^^^^^^^ ^ ^ 

c.n.l.tl„g Of .th,ie„. ^^^^^^ ^^^^ 

•tyren. „bb.r, ^^^^ ^ ^^^^ 

rubber. 
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15. A molded-to-shape expandable sealer according to claim 13, 
wherein said expandable polymeric material expands when activated by an 
energy source selected from the group consisting of heat, UV radiation 
and moisture. 

16. A molded-to-shape expandable sealer according to claim 13, 
wherein said esq^andable polymeric material expands when exposed to heat. 

17. A molded-to-shape expandable sealer according to claim 13, 
wherein said expandable polymeric material expands when exposed to a 
temperature of at least 240*F. 

18. A molded-to-shape expandable sealer according to claim 13, 
wherein said expandable polymeric material expands to at least 100% of 
its original volume. 

19. A molded-to-shape expandable sealer according to claim 13, 
wherein said expandable polymeric is molded by a method selected fr m 
the group consisting of blow molding, rotational molding, gas assisted 
injection molding, liquid resin casting, slush molding and steam 
pressure forming. 

20. A molded-to-shape expandable sealer according to claim 13, 
wherein said expandable polymeric is molded by a blow molding process. 
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n. . ^^^^^^^ 



w.«.in ^^^^ ^ ^ 

temperature of at least 240"7. 

23. A molded-to-sh«pe expandable 

" ^«<»«We sealer according to claim 13 
wherein said body cavltv ta h« — i ^ ^ 

vlty to be sealed is a cavity from a vehicle b dy. 

24. A »olded-to-ah.pe e,pa„..We .ealer according to claim 13 
vherem said body cavity to be sealed i. .elected 7 . 
eonsistlng of .-pn.ar. „otor rail .„nt b 1 

Pniar. rear ..rter lover to wheel ho.se, sail. Cpiii.,^,.., ,..3e 
to quarter and cowl. ' 

"herein ..1, j„,.™i „„ . ^^^^^ 

Wherein said internal core is a Hi,h^ « , v 

, * having a density 

of not more than 0.9 gm/cc. 
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27. A molded-to-shape expandable scaler according to claim 13, 
wherein said Internal core is a foanable material that forma a cellular 
structure when filling said hollow portion of said shell. 

28. A molded-to-shape expandable sealer according to claim 13, 
wherein said internal core is blown into said hollow shell through an 
opening in said shell. 

29. A molded-to-shape expandable sealer according to claim 13, 
wherein said internal core is injected into said hollow shell through an 
opening in said shell. 

30. A method of making a molded-to-shape expandable sealer 

comprising the steps of: 

molding a hollow shell of the expandable sealer with an 

expandable polymeric material, and 

filling substantially the hollow portion of said shell with 

an internal core. 

31. A method of making a molded-to-shape expandable sealer 
according to claim 30, wherein said expandable polymeric material is 
selected from the group consisting of ethylene vinyl acetate, ethylene 
propylene dlene monomer, styrene butadiene rubber, ethylene carboxylic 
acid copolymer, butyl rubber and ethylene copolymers and terpolymere. 
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32. A method of making a molded-to-shape expandable aealer 
according to claim 30. vhereln said expandable polymeric material 
expanda when activated by an energy source selected from the gr up 
consisting of heat, UV radiation and moisture. 

33. A method of making a molded-to-ahape expandable sealer 
according to claim 30, wherein said expandable polymeric material 
expands when exposed to heat. 

34. A method of making a molded-to-ahape expandable sealer 
according to claim 30, wherein said expandable polymeric material 
expands when exposed to a temperature of at least 240T. 

35. A method of making a molded-to-shape expandable sealer 
according to claim 30, wherein said expandable polymeric material 
expands to at least lOOX of its original volume. 

36. A method of making a molded-to-shape expandable sealer 
according to claim 30, wherein said expandable polymeric material is 
molded by a method selected from the group consisting of blow molding, 
rotational molding, liquid resin casting, gas assisted injection 
molding, slush molding and steam pressure forming. 
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37. A method of making a molded-to-shape expandable sealer 
according to daln 30, herein said expandable polynierlc material is 
molded by a blow Bolding process. 

38. A method of making a molded-to-shape expandable sealer 
according to claim 30, wherein said expandable polymeric material is 
molded by a rotational molding process. 

39. A method of making a molded-to-shape expandable sealer 
according to claim 30 further comprising the step of applying said 
sealer to a body cavity. 

40. A method of making a molded-to-shape expandable sealer 
according to claim 30 further comprising the step of applying said 
sealer to a body cavity in a vehicle. 

41. A method of making a molded-to-shape expandable sealer 
according to claim 30, wherein said internal core is a foamable material. 

42. A method of making « molded-to-shape expandable sealer 
according to claim 30, wherein said Internal core is a light weight 
material having a density of not more than 0.9 gm/cc. 
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43. A aeth d of making a moldcd-to-shape expandable aealer 
according to claim 30, wherein said internal core is a fo«nable material 
that forms a cellular structure when filling said hollow portion of said 
shell. 

44. A method of making a molded-to-shape expandable sealer 
according to claim 30. wherein said internal core is a foamable material 
and is flown into said hollow shell through an opening in said shell. 

45. A method of making a molded-to-shape expandable sealer 
according to claim 30, wherein said internal core is a fo«.abla material 
and is injected into said hollow shell through an opening In said shell. 

46. A method of making a molded-to-shape expandable sealer 
according to claim 30 wherein said step of fining the hollow portion of 
said shell further comprising cutting said hollow shell into two halves, 
inserting an internal core and then combining the two halves of thi 
shell together. 

47. A hollow molded-to-shape expandable sealer according to 
claim 1, Wherein said hollow shell being filled with a heat-expandable 
gas that expands upon heating such that the hollow shell is bonded to 
the body cavity. 
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48. A hollow molded-to-shape expandable sealer according 
claim 47, wherein said heat-expandable gas is air. 
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